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Abstract
Background: Self-management interventions aim to enable people living with chronic conditions to increase
control over their condition in order to achieve optimal health and may be pertinent for young people with
chronic illnesses such as HIV. Our aim was to evaluate the effectiveness of self-management interventions for
improving health-related outcomes of adolescents living with HIV (ALHIV) and identify the components that are
most effective, particularly in low-resource settings with a high HIV burden.
Methods: We considered randomised controlled trials (RCTs), cluster RCTs, non-randomised controlled trials (non-
RCTs) and controlled before-after (CBA) studies. We did a comprehensive search up to 1 August 2019. Two authors
independently screened titles, abstracts and full texts, extracted data and assessed the risk of bias. We synthesised
results in a meta-analysis where studies were sufficiently homogenous. In case of substantial heterogeneity, we
synthesised results narratively. We assessed the certainty of evidence using GRADE and presented our findings as
summaries in tabulated form.
Results: We included 14 studies, comprising 12 RCTs and two non-RCTs. Most studies were conducted in the
United States, one in Thailand and four in Africa. Interventions were diverse, addressing a variety of self-
management domains and including a combination of individual, group, face-to-face, cell phone or information
communication technology mediated approaches. Delivery agents varied from trained counsellors to healthcare
workers and peers. Self-management interventions compared to usual care for ALHIV made little to no difference to
most health-related outcomes, but the evidence is very uncertain. Self-management interventions may increase
adherence and decrease HIV viral load, but the evidence is very uncertain. We could not identify any particular
components of interventions that were more effective for improving certain outcomes.
Conclusion: Existing evidence on the effectiveness of self-management interventions for improving health-related
outcomes of ALHIV is very uncertain. Self-management interventions for ALHIV should take into account the
individual, social and health system contexts. Intervention components need to be aligned to the desired
outcomes.
Systematic review registration: PROSPERO CRD42019126313.
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Background
HIV affects 1,740,000 adolescents between the ages of
10 and 19 globally with the highest burden in sub-
Saharan Africa [1]. Adolescence is a developmental stage
that includes many physical, cognitive and social changes
that may be adversely affected by living with a chronic
illness [2, 3]. Adolescents living with HIV (ALHIV) may
have acquired HIV perinatally, through mother-to-child-
transmission or behaviourally through, for example, sex-
ual transmission [4]. Although effective prevention of
mother-to-child-transmission strategies have led to
fewer children acquiring HIV perinatally, new HIV infec-
tions continue to rise amongst adolescents, with 170,000
new infections occurring in 2019 [1]. Globally, adoles-
cent treatment outcomes are poor compared to those of
adults, while AIDS is the leading cause of death amongst
adolescents in Africa [5].
ALHIV are faced with the dual challenge of having to
live with a life-long chronic condition and adhere to
treatment, while being confronted with developmental
challenges and HIV-related stigma [6]. Supporting them
through this vulnerable phase to ensure they make a safe
and productive transition to adulthood requires a differ-
entiated care approach – a type of patient-centred ap-
proach where HIV care and services are adapted to suit
the needs of certain groups [7]. One such approach is
self-management support. Self-management has been
defined as the “day to day management of chronic con-
ditions by individuals over the course of an illness” [8]
(p e26). Self-management support may be particularly
important for adolescents, as they can gain skills for life-
long management of their chronic illness. Furthermore,
the participative approach to care is likely to appeal to
them [9].
Different theories and frameworks to describe the con-
cept of self-management exist. However, key similarities
include a focus on the development of self-management
abilities and behaviours to manage a chronic condition
and achieve health-related outcomes [10–13]. Table 1
illustrates the self-management abilities and self-
management behaviours described in the various general
chronic disease and HIV-specific self-management the-
ories or frameworks. Self-management interventions
usually focus on improving self-management abilities as
these are the most amenable to change, empowering
people living with a chronic condition to increase con-
trol over their condition to achieve optimal health [11].
For the purpose of this review, we chose to focus on
interventions that 1) increase ALHIV’s knowledge and
beliefs about their disease; 2) improve self-regulation
skills and abilities; and 3) assist ALHIV to utilise re-
sources, also referred to as social facilitation. These self-
management domains are described in the Individual
and Family Self-Management Theory (IFSMT) [16] and
provide a framework to classify interventions. The IFSM
T integrates a socio-ecological approach with cognitive
theory and takes the individual, social and physical environ-
ment into account when explaining self-management [11].
Processing skills, including self-efficacy and knowledge,
self-regulation (goal-setting, self-monitoring, emotional-
control, etc.), and social facilitation are interrelated pro-
cesses that are needed to implement self-management
behaviours (e.g. taking treatment and attending appoint-
ments) [11]. The self-management domains described in
the IFSMT have been associated with better adherence,
health-related quality of life and viral suppression amongst
ALHIV [21]. The assumption is that addressing multiple
self-management domains will lead to a larger effect on
behavioural and health outcomes.
Self-management interventions may differ slightly
based on the context and the individual needs of the
target group [15, 22]. They may be focused on the ado-
lescent or involve both the adolescent and family as self-
management takes place in the context of individual and
environmental risk and protective factors [11, 16]. Fur-
thermore, one can classify interventions based on the
abilities they are targeting (Table 1).
Effects of self-management interventions on behavioural
and health outcomes have been measured in various ways.
In their scoping review on self-management interventions
for people living with HIV, Bernardin, Toews, Restall and
Vuangphan (2013) identified the following key outcomes:
well-being and quality of life, health and illness manage-
ment, and health services use [18]. Sattoe et al. (2015) de-
veloped a framework for selecting outcome measures for
chronic disease self-management interventions according
to whether the interventions target medical, emotional or
role management [9]. These outcomes include, but are not
limited to, disease knowledge, illness-related self-efficacy,
problem-solving, social participation, psychosocial function-
ing, support by others, coping, and health-related quality of
life [9]. A recent systematic review on interventions to im-
prove self-management of adults living with HIV focused
on the outcomes as outlined in the IFSMT, including phys-
ical health, psychosocial outcomes and behavioural out-
comes [23].
We developed a logic model, informed by existing lit-
erature and author expertise using the IFSMT [16] as an
organising framework (Fig. 1) to depict the components
of self-management interventions (according to the self-
management domains), the pathway from the interven-
tion to the outcomes, as well as how the intervention in-
teracts with implementation and context variables. It
thus helped us to unpack the complexity related to the
intervention, the outcomes, and the contextual factors
relevant to this review [24].
Although self-management interventions are a promis-
ing strategy for improving outcomes in adolescents
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living with chronic conditions, evidence of effectiveness
is lacking. While existing systematic reviews have inves-
tigated the effects of self-management interventions on
health outcomes, few have specifically focused on
ALHIV in settings with scarce resources. Two reviews
focused on young people with any chronic condition [9,
25], but not specifically on adolescents. Reviews that fo-
cused on HIV-specific self-management interventions
[23, 26–29] included mostly adults or excluded studies
conducted in Africa [26–30]. Furthermore, there is in-
sufficient evidence of effective components of self-
management interventions to inform the development of
interventions for ALHIV, particularly in low-resource
settings and for interventions focusing on improving so-
cial support, managing risk behaviours, and enhancing
quality of life [9, 18]. Only one review identified compo-
nents of self-management interventions that appear to
improve specific outcomes across chronic conditions
[25]. However, included studies were too heterogeneous
to make confident conclusions about the effectiveness of
various intervention components. It is, therefore, still
not clear which self-management interventions could
optimise the health outcomes of ALHIV. Due to their
developmental phase, self-management interventions for
this group may differ from that of adults [9].
The aim of this systematic review was to determine
the effectiveness of self-management interventions to
improve health-related outcomes of ALHIV and identify
the intervention components that are the most effective,
particularly in low-resource settings with a high HIV
burden.
Objectives
The specific objectives were to:
 Assess the effectiveness of self-management inter-
ventions on improving health-related outcomes of
ALHIV on ART.
 Describe various self-management interventions and
their components.
 Determine which interventions may be relevant in
low-resource settings with high HIV burden.
Methods
Study design
We conducted a systematic review of self-management
interventions for ALHIV on ART and reported it ac-
cording to the PRISMA reporting guidelines [31] (See
Additional file 1). Our protocol was registered with the
International Prospective Register of Systematic Reviews
Fig. 1 Logic Model
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(PROSPERO) on 23 February 2019 (Reference no.
CRD42019126313).
Eligibility criteria
Studies were eligible for inclusion if they met the follow-
ing eligibility criteria:
Types of studies
We included randomised controlled trials (RCTs), clus-
ter RCTs, non-randomised controlled trials (non-RCTs)
and controlled before-after (CBA) studies. We only con-
sidered cluster RCTs and CBAs with at least two inter-
vention and two control sites [32].
Types of participants
We included adolescents aged 10 to 19, according to the
definition of the World Health Organisation (WHO) [2],
with a diagnosis of HIV and on ART. We also included
studies on young people (10 to 24 years) to account for
overlap in the definition of adolescents, young people
and youth [33]. Interventions that targeted adolescents
and family members as well as studies conducted in
low-, middle- and high-income countries were included.
Types of interventions
A self-management intervention was defined as any edu-
cational strategy to encourage individuals to manage
their disease [18]. For the purpose of this review, inter-
ventions had to have an educational component that ad-
dressed one or more of the following self-management
domains as per our logic model (Fig. 1):
1) Knowledge and beliefs: illness knowledge, self-
efficacy, motivation.
2) Self-regulation skills and abilities: goal setting,
planning, reflective thinking, self-evaluation, action
plans, problem-solving, self-monitoring, communi-
cation, emotional control, identity management.
3) Social facilitation/utilisation of resources: negotiated
collaboration, shared decision-making and
participation.
We did not consider interventions that focused on ill-
ness knowledge only. Although knowledge is necessary
for self-efficacy, knowledge alone does not explain be-
haviour change [11].
We considered any type of educational intervention,
including group education or counselling, and individual
education or counselling delivered in any setting (health-
care facility, community, home) by any type of health-
care worker, peers or family members. We included
both face-to-face and online information communication
technology (ICT) delivery of interventions. Multi-faceted
interventions that included components such as short-
text-messaging (SMS) reminders or peer support were
included if they had an educational component.
Types of comparisons: We considered the following
comparisons:
1) Self-management interventions addressing one to
two self-management domains versus control (no
intervention, standard care, other interventions with
no self-management component or wait list).
2) Self-management interventions addressing all three
self-management domains versus control (no inter-
vention, standard care, other interventions with no
self-management component or wait list).
3) Self-management interventions versus other
interventions with a different self-management
component.
Types of outcomes
We included studies reporting on either primary or sec-
ondary outcomes. As per our logic model (Fig. 1), we
considered the following groups of outcomes: Patient-
reported outcomes; behavioural outcomes; measures of
health status; and impact outcomes. We included out-
comes measured at any point in time following the
intervention.
Primary outcomes (as defined by study authors)
1. Patient-reported outcomes: knowledge and
understanding of illness (HIV and ART), confidence
(positive attitude, self-efficacy, empowerment); mo-
tivation; perceived social support; participation in
care; interpersonal skills; networks and
communication.
2. Patient behaviours: adherence to medication;
health/risk behaviours; self-care abilities (decreased
substance use); symptom management (e.g. hand-
ling adverse effects of drugs).
3. Health status: viral suppression.
4. Health status: CD4 count
Secondary outcomes (as defined by study authors)
1. Health status: health-related quality of life; mental/
psychological health; emotional health; physical
health.
2. Patient behaviours: clinic attendance/utilisation;
retention in care.
3. Impact: Hospitalisation; co-morbidities; all-cause
mortality; HIV transmission; employment.
Information sources and search strategy
An information specialist performed the search on the
following electronic databases: MEDLINE PubMed,
EMBASE (Ovid), CENTRAL (Cochrane), Africa-Wide
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(EBSCOhost), CINAHL (EBSCOhost), Web of Science
Core Collection: SCI-EXPANDED, CPCI-S, SSCI (Clari-
vate Analytics), and LILACS (Virtual Health Library).
We searched ClinicalTrials.gov (www.ClinicalTrials.gov)
and the World Health Organisation (WHO) trials portal
(www.who.int/ictrp/en/) to identify unpublished and on-
going studies. In addition, we searched grey literature
such as university thesis/dissertation databases and con-
ference abstracts, such as the International AIDS Con-
ference and the Conference on Retroviruses and
Opportunistic Infections (CROI). Databases were
searched from their inception to 1 August 2019 and
there was no restriction on language of publication. To
complement the electronic search, we screened reference
lists of included studies and relevant systematic reviews.
Specialists in the field and authors of the included stud-
ies were contacted to identify additional unpublished
studies.
We included search terms related to HIV/AIDS, ART,
adolescents and self-management, their synonyms, and
Medical Subject Headings (MeSH). Additional file 2
contains the full search strategy for all the databases.
Selection of studies and data extraction
Two review authors used Covidence software to inde-
pendently screen titles and abstracts to identify poten-
tially eligible studies. We obtained full texts of these
studies and independently assessed them to determine
eligibility. Disagreements were resolved through discus-
sion. We classified studies as included, excluded with
reasons, and ongoing. Authors of studies were contacted
in case of missing information.
Two authors independently extracted data using a pre-
specified, pre-piloted data extraction form in Covidence.
We extracted data on the study design, characteristics of
participants, type and description of intervention, out-
comes, setting and funding sources. We used a standar-
dised form adapted from the 12-item Template for
Intervention Description and Replication (TIDier) check-
list [34] to describe components of self-management in-
terventions. This assisted to record important aspects of
the intervention such as the theoretical foundation,
whether it was tailored for adolescents and the context,
the person(s) delivering the intervention and their train-
ing, the setting, the specific self-management components
addressed, materials used, and procedures followed. We
resolved disagreements through discussion.
Two authors independently assessed the risk of bias
according to the criteria outlined in the Cochrane Effect-
ive Practice and Organisation of Care (EPOC) guidelines
[32]. For each study, we assessed the following domains
as having high, low or unclear risk of bias: random se-
quence generation, allocation concealment, baseline out-
come measurements, baseline characteristics, incomplete
outcome data, blinding, protections against contamin-
ation, selective outcome reporting and other risks of
bias. We resolved discrepancies through discussion.
Data analysis and synthesis
One author entered data extracted from individual stud-
ies into Review Manager (2014) for analysis and a sec-
ond author checked the data entry. For dichotomous
data, we reported risk ratios or odds ratios with 95%
confidence intervals (CIs) to summarise effects. For con-
tinuous data, we reported mean differences (MDs) and
95%CIs where studies used the same scale to measure
outcomes. To summarise effects, we reported standar-
dised mean differences (SMDs) and 95%CIs where stud-
ies used different scales to measure outcomes. We used
adjusted measures where studies reported these.
In the case of missing data, we contacted study au-
thors to obtain the data and sent reminders if no re-
sponse was received. Where authors did not respond or
did not provide the data requested, data were reported
as missing. We did not impute any data.
We expected high levels of heterogeneity and explored
clinical heterogeneity linked to the participants, inter-
vention, setting, outcome measurement and study de-
sign, and described these study characteristics in table
format. Statistical heterogeneity was assessed using I2,
Tau2 and Chi2 statistics. We considered heterogeneity to
be significant if Tau2 was more than one or if the p-
value of the Chi2 test was less than 0.1. We considered
an I2 statistic of more than 30% as substantial heterogen-
eity [35]. Since we did not have more than 10 studies in
the meta-analyses, we were not able to explore reporting
biases with funnel plots.
Statistical analyses were performed using Review Man-
ager. We used fixed-effect meta-analysis to pool data
that was sufficiently homogenous. Where we considered
heterogeneity to be high, we did not pool data, but ra-
ther presented findings per study in a narrative synthe-
sis. We used forest plots to report data for each
outcome, showing either the pooled data for outcomes
where meta-analysis was possible or data for each study
where we did not pool data.
We had planned to conduct subgroup analysis on type
of intervention, delivery agent, age groups and setting.
We also planned to carry out sensitivity analyses on pri-
mary outcomes to examine the effect of studies with
high risk of selection and attrition bias, to examine the
effect of imputed data, and to examine the effect of stud-
ies that did not stratify results according to required age
ranges for adolescents. However, since we only per-
formed meta-analysis for a few outcomes and included
few studies, we did not perform subgroup or sensitivity
analyses.
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Certainty of the evidence
We assessed the certainty of evidence using GRADE
(Grades of Recommendation, Assessment, Develop-
ment and Evaluation) [36] for the following outcomes:
confidence, adherence, risk behaviour, viral load, and
mental health (depression). We assessed study limita-
tions, consistency of effect, imprecision, indirectness
and publication bias when we considered downgrad-
ing the certainty of evidence [37, 38]. For each out-
come, we described the certainty of evidence to be
very low, low, moderate or high. We used GRADEPro
software [39] to generate summaries of the findings
in tabulated format.
Ethical considerations
The systematic review formed part of a larger study with
the aim to develop a self-management intervention for
ALHIV. This larger study received Health Research Eth-
ics Approval from Stellenbosch University, South Africa
(N18/06/064).
Results
We screened titles and abstracts of 2305 studies, and full
texts of 47 potentially relevant studies (see Fig. 2). We
included 25 studies in this review of which 14 were com-
pleted and 11 were ongoing studies (Additional file 3).
We excluded 21 studies with reasons provided in Add-
itional file 4.
Characteristics of included studies
The characteristics of included studies are summarised
in Table 2. The majority of studies (n = 9) were con-
ducted in the USA, one in Thailand and four in Africa.
Settings varied from health facilities to communities in
urban and rural areas, and home settings via ICT, phone
and gaming platforms. Two studies [47, 50] were non-
RCTs, while the rest were RCTs with total sample size
varying between n = 14 and n = 356. Most studies in-
cluded adolescents and youth of various age groups, with
one study [47] focusing on younger children aged 5 to
14. Six of the 14 interventions targeted adolescents or
youth with poor adherence or risk behaviours [40, 47,
50, 51, 53, 56]. Studies included both male and female
participants, although five studies [48, 49, 54–56] had
predominantly male participants (> 75%). One study, the
Vuka Family Programme, included both adolescents and
parents [42], and one study (Multisystemic Therapy) in-
cluded families [50]. Most interventions targeted adoles-
cents on ART, irrespective of the mode of infection
(perinatally or behaviourally).
Primary outcomes were mostly health status outcomes
such as viral suppression (n = 9) or behaviour outcomes
such as adherence (n = 12). Seven studies also included
mental health as an outcome. No studies assessed
impact.
Summary of interventions
Details of the included interventions are summarised in
Tables 3 and 4. Interventions were mostly health facility
Fig. 2 Prisma diagram
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based (n = 9) and delivered either completely face-to-
face (n = 10) or had a face-to-face component (n = 1).
Four interventions used platforms such as ICT, tele-
phone, SMS or gaming. Interventions varied from cell
phone support, culturally tailored text messages, indi-
genous leader outreach models, multisystemic therapy,
cognitive behavioural therapy, motivational interviewing
and mindfulness. Some interventions were brief (4 ses-
sions over 2 months) while one intervention, Stepping
Stones, comprised up to 29 sessions over a period of 8
months [47]. Three studies used the same intervention,
Healthy Choices, as a pilot and larger study in the USA
that was later adapted for Thailand [52–54]. Half of the
interventions used trained counsellors to deliver the
intervention. Six interventions addressed all three self-
management domains and only one intervention ad-
dressed one domain. The domain most often targeted,
was self-regulation, followed by knowledge and beliefs.
Table 4 provides an overview of the domains and specific
abilities targeted in the completed studies. The abilities
the most often targeted were: illness knowledge (8 stud-
ies), self-efficacy (8 studies), motivation (7 studies), goal-
setting (7 studies), action plans (6 studies), emotional con-
trol (6 studies), and negotiated collaboration (6 studies).
The theories mostly used to develop the interventions
included social influence theories such as Social Cogni-
tive Theory, Cognitive Behaviour Theory (CBT), Eco-
logical Systems Theory and Information, and Motivation
and Behaviour Skills (IMBS).
In Africa, the four completed studies as well as the on-
going studies used predominantly group education and
counselling delivered by lay workers or peers with no
ICT/phone interventions.
Risk of bias of included studies
Overall, risk of bias across domains was moderate to
high across studies and is summarised in Fig. 3. Add-
itional file 5 contains the detailed risk of bias judgements
per study. We were not able to access the full study re-
port for two studies [46, 49] and assessed all domains as
having an unclear risk of bias due to missing informa-
tion. We judged two non-RCTs [47, 50] to have a high
risk of selection bias. The remaining studies did not re-
port adequately on sequence generation and allocation
concealment and were judged to be of unclear risk of
bias. All studies had a high risk of performance bias, as
the nature of the interventions did not allow blinding of
participants and personnel and most outcomes were
measured subjectively. We judged the risk of attrition
bias to be low for two studies [47, 50] and high for six
studies [40, 41, 52–56] due to high rates of loss-to-
follow-up. The risk of attrition bias was unclear for the
remaining studies.
Effects of self-management interventions on outcomes
Comparison 1: self-management interventions addressing
one to two self-management domains vs control
We included seven studies in this comparison [40, 42,
45, 46, 53–56]. One study, Peer-led Trauma Informed
Cognitive Behavioral Therapy [45, 46], did not publish
any outcome data in available articles and authors
could not provide any data when contacted. Forest
plots containing data for all outcomes are available in
Additional file 6. The summary of findings and
GRADE certainty of evidence ratings are presented in
Table 5.
Patient reported outcomes
Knowledge and understanding of illness
Two studies found little to no difference between groups
at three [42] and four [56] months follow-up.
Confidence (self-efficacy for taking ART)
One study, Cell Phone Support [40, 41], found a small
increase in self-efficacy for health promotion and risk re-
duction (MD 0.35 95% CI (0.01 to 0.69), n = 33, very low
Fig. 3 Summary of risk of bias
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Table 5 Summary of Findings comparison 1
Summary of findings: Self-management interventions compared to control in adolescents living with HIV
Patient or population: Adolescents living with HIV; Setting: Low-, middle-, and high-income countries; Intervention: Self-management in-

















33 (1 trial) ⨁◯◯◯
VERY LOW a,b,c
HIV self-management interventions compared to usual care for ado-
lescents living with HIV may increase confidence at 3-month follow-
up and may make little or no difference to confidence at 4-, 6-, 9-



































198 (3 trials) ⨁◯◯◯
VERY LOW a,b,c
HIV self-management interventions compared to usual care for ado-
lescents living with HIV may make little or no difference to self-
reported adherence at 3-, 6- and 9-month follow-ups, and may in-

























61 (1 trial) ⨁◯◯◯
VERY LOW a,b,c
HIV self-management interventions compared to usual care for ado-
lescents living with HIV may make little or no difference to adherence








96 (1 trial) ⨁◯◯◯
VERY LOW a,b,c
HIV self-management interventions compared to usual care for ado-
lescents living with HIV may make little or no difference to sexual risk













157 (2 trials) ⨁⨁◯◯
LOW a,b
HIV self-management interventions compared to usual care for ado-
lescents living with HIV may make little or no difference to viral load
at 4- and 9-month follow-ups. At 6- and 12-month follow-ups, HIV
self-management interventions compared to usual care may decrease


























194 (3 trials) ⨁◯◯◯
VERY LOW a,b,c
HIV self-management interventions compared to usual care for ado-
lescents living with HIV may make little or no difference to depression
at 3-, 6-, 9- and 12-month follow-ups, but the evidence is very
uncertain.
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certainty evidence) in the group receiving the self-
management intervention compared to the control
group at the three-month follow-up. At the four-month
follow-up, two studies [54, 56] found little to no differ-
ence between groups (very low certainty evidence). At
the six [40, 41], nine [54] and 12-month [40, 41] follow-
ups, studies found little to no difference between groups
(very low certainty evidence). One study [42] did not re-
port data for this outcome.
Motivation for taking ART
Studies found little to no difference between groups at
three [40, 41], four [54], six [40, 41], nine [40, 41, 54],
and 12-month [40, 41] follow-ups.
Mindfulness
One study, Mindfulness-Based Stress Reduction [55],
found a slight increase in mindfulness scores in the
group receiving the self-management intervention com-
pared to the control group (MD 0.65, 95%CI 0.06 to
1.24, n = 71) at the three-month follow-up.
Social support
One study, the Vuka Family Programme [42], found a
slight increase in youth and caregiver communication
and comfort scores (MD 0.8, 95%CI 0.31 to 1.28, n = 65)
among participants receiving the self-management inter-
vention compared to the control group at the three-
month follow-up. At the four-month follow-up, one
study [56] found little to no difference between groups
offering social support for adherence.
None of the included studies reported on participation




The pooled effect of three studies included in the meta-
analysis [42, 55, 56] showed little to no difference in
self-reported adherence between groups (SMD 0.19,
95%CI − 0.09 to 0.48; n = 198, 3 studies, very low cer-
tainty evidence) at the three to four-month follow-up.
One study [56] also used electronic pill monitoring to
measure adherence at the three-month follow-up and
found little to no difference between groups (SMD 0.29,
95%CI − 0.231 to 0.80, n = 61, very low certainty evi-
dence). Two studies found little to no difference between
groups at six [40, 41] and nine-month [54] follow-ups
(very low certainty evidence). One study, Cell Phone
Support [40, 41], found a large increase in adherence
scores in the group receiving the self-management inter-
vention at the 12-month follow-up (SMD 1.16, 95%CI
0.39 to 1.93, n = 33, very low certainty evidence).
Sexual risk behaviour
One study [54] found little to no difference between
groups at the four and nine-month follow-up (very low
certainty evidence).
Table 5 Summary of Findings comparison 1 (Continued)
Summary of findings: Self-management interventions compared to control in adolescents living with HIV
Patient or population: Adolescents living with HIV; Setting: Low-, middle-, and high-income countries; Intervention: Self-management in-































CI Confidence interval, MD Mean difference, SMD Standardised mean difference
GRADE Working Group: Grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect
Footnotes: Explanation of GRADE certainty of evidence
a Downgraded by 1 for serious concerns about risk of bias in at least one domain
b Downgraded by 1 for indirectness, as studies did not only include adolescents (age 10 to 19)
c Downgraded by 1 for serious concerns about imprecision with wide 95%CI intervals and small sample sizes
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Self-care abilities (substance use)
Studies found little to no difference between groups at
the three [40, 41], four [54], six [40, 41] and nine-month
[40, 41, 54] follow-ups. One study, Cell Phone Support
[40, 41], found a decrease in substance use among par-
ticipants receiving the self-management intervention at
the 12-month follow-up (MD -5.38, 95%CI − 10.16 to −
0.60, n = 32) compared to the control group.
Healthcare utilisation
One study [40, 41] found little to no difference between
groups that made healthcare visits over 12 weeks prior
to assessments done at three, six, nine and 12 months.
None of the included studies reported on symptom
management or retention in care.
Health status
Viral suppression
One study [55] reported on the number of participants
with a viral load (log10) of less than 2 at the three-
month follow-up and found little to no difference be-
tween groups (very low certainty evidence). The pooled
effect of two studies [54, 56] showed little to no differ-
ence in viral load (log10) between groups (MD -0.12,
95%CI − 0.42 to 0.20, n = 157, low certainty evidence) at
the four-month follow-up. One study, Cell Phone Sup-
port [40, 41], found a decrease in the viral load (log10)
among participants receiving the self-management inter-
vention, compared to the control group, at the six-
month follow-up (MD -1.70, 95%CI − 2.65 to − 0.75,
n = 30, very low certainty evidence). The pooled effect of
two studies [53, 54] found little to no difference in viral
load (log10) between groups at the nine-month follow-
up (MD -0.02, 95%CI − 0.30 to 0.26, n = 237, low cer-
tainty evidence). One study, Cell Phone Support [40, 41],
found a decrease in viral load (log10) among participants
receiving the self-management intervention compared to
the control group at the 12-month follow-up (MD -1.00,
95%CI − 1.89 to − 0.11, n = 31, very low certainty
evidence).
CD4 count
One study [40, 41] found little to no difference between
groups at the three-month follow-up.
Quality of life
One study, Mindfulness-Based Stress Reduction [55],
found a slight increase in life satisfaction scores among
participants receiving the self-management intervention
compared to the control group (MD 0.57, 95%CI 0.01 to
1.13, n = 72) at the three-month follow-up, but found lit-
tle to no difference for illness burden and illness anxiety.
Emotional health
The pooled effect for two studies [37, 48, 53] showed lit-
tle to no difference between groups for perceived stress
at the three-month follow-up (MD -0.27, 95%CI − 0.66
to 0.11, n = 105). One study, Cell Phone Support [40,
41], found little to no difference between groups at six
and nine months, and found a slight decrease in per-
ceived stress among participants who received the self-
management intervention compared to the control
group at the 12-month follow-up (MD -1.90, 95%CI −
3.53 to − 0.27, n = 31). One study [54] reported on anx-
iety and found little to no difference between groups at
the four and nine-month follow-ups.
Mental health
The pooled effect of three studies [40–42, 54] showed
little to no difference in depression scores between
groups (SMD -0.27, 95%CI − 0.56 to 0.01, n = 194, very
low certainty evidence) at the three-month follow-up.
There was little to no difference between groups’ depres-
sion scores at the six [40, 41], nine [40, 41, 54] and 12-
month [40, 41] follow-up (very low certainty evidence).
Psychological health
The pooled effect of two studies [40, 41, 55] showed lit-
tle to no difference between groups for problem-solving
(SMD 0.33, 95%CI − 0.05 to 0.72, n = 105) at the three-
month follow-up. One study [40, 41] found little to no
difference between groups for problem-solving at the
six, nine and 12-month follow-up. The pooled effect of
two studies [40, 41, 55] showed little to no difference be-
tween groups for distraction at the three-month follow-
up (SMD 0.17, 95%CI − 0.22 to 0.55, n = 105). One study
[40, 41] found little to no difference between groups for
distraction at the six, nine and 12-month follow-ups.
None of the included studies reported on physical
health.
Impact
None of the included studies reported on hospitalisation,
co-morbidities, all-cause mortality, HIV transmission or
employment.
Comparison 2: self-management interventions addressing
all three components vs control groups
We included five studies in this comparison [43, 44, 47,
49, 51, 52]. Forest plots containing data for all outcomes
are available in Additional file 6. The summary of find-
ings and GRADE certainty of evidence ratings are pre-
sented in Table 6.
Crowley and Rohwer BMC Infectious Diseases          (2021) 21:431 Page 21 of 29
Patient reported outcomes
Confidence
One study, Sauti ya Vijana [43, 44], reported on the in-
ternal stigma score (negative self-image) and found little
to no difference in scores at the six-month follow-up
(very low certainty evidence). One study [51] did not re-
port data for this outcome.
One study, Positive STEPS [51], measured social sup-
port and interpersonal skills but did not report any data
for these outcomes. None of the included studies re-
ported on knowledge and understanding of illness, mo-
tivation for taking ART, mindfulness, participation in
care or networks and communication.
Patient behaviours
Adherence to ART
Two studies, Sauti ya Vijana and Positive STEPS [43, 44,
51], were included in the meta-analysis and showed an
increase in adherence among participants receiving the
self-management intervention compared to the control
group that formed the baseline at the four or six-month
follow-up (SMD 0.67, 95%CI 0.27 to 1.07, n = 107, very
low certainty evidence). One study [43, 44] also reported
ART hair concentration as a measure of adherence and
found little to no difference between groups and there
was no change from the baseline to the six-month
follow-up (very low certainty evidence). One study, Step-
ping Stones [47], reported on the number of participants
that had achieved over 95% adherence based on pill
counting and self-reporting at the nine-month follow-
up. They found that participants receiving the self-
management intervention were 41% more likely to have
achieved over 95% adherence compared to the control
group (risk ratio (RR) 1.41, 95%CI 1.20 to 1.65, n = 177,
very low certainty evidence). One study measured adher-
ence but did not report data [49].
Sexual risk behaviour
One study [52] found little to no difference between
groups at three months follow-up.
Self-care abilities (substance use)
Naar-King et al. (2006) [52] found little to no difference
between groups for alcohol use, as well as for marijuana
use. One study, UCare4Life [49], did not report any data
for this outcome.
None of the included studies reported on symptom
management, retention in care or healthcare utilisation.
Health status
Viral suppression
One study, Healthy Choices [52], found a decrease in
viral load (log10) among participants receiving the self-
management intervention compared to the control
group at the three-month follow-up (MD -0.66, 95%CI
− 1.21 to − 0.11, very low certainty evidence). Dow
(2018, 2020) [43, 44] found little to no difference in viral
load (log10) between groups at the six-month follow-up
(very low certainty evidence). One study [49] did not re-
port any data for this outcome.
CD4 count
One study, Stepping Stones [47], found an increase in
CD4 count among participants receiving the self-
management intervention compared to the control
group at the nine-month follow-up (MD 156.82, 95%CI
43.48 to 270.16, n = 177).
Psychological/mental health
One study, Sauti ya Vijana [43, 44], found little to no
difference between groups for depression and other
mental health measures.
None of the included studies reported on quality of
life, emotional health or physical health.
Impact
None of the included studies reported on hospitalisation,
co-morbidities, all-cause mortality, HIV transmission or
employment.
Comparison 3: self-management interventions vs other
interventions with self-management components
We included two studies in this comparison [48, 50].
Hosek et al. (2018) (Project ACCEPT for Newly HIV Di-
agnosed Youth) analysed longitudinal data collected at
three, six and 12months post-intervention, and reported
longitudinal outcomes associated with the intervention
group over time [48]. Letourneau et al. (2013) (Multisys-
temic Therapy for Poorly Adherent Youth) collected data
at three, six and 12months post-intervention and re-
ported the change in outcome slopes between groups
over time [50]. Neither of the studies reported means
and standard deviations at particular follow-up periods.
Both studies had controls that included self-
management components. For example, the control for
Project ACCEPT was health education that included all
three self-management components and for Multisyste-
mic Therapy, the control (usual care with motivational
interviewing) included one self-management component.
Patient reported outcomes
Confidence
Project ACCEPT [48] found little to no difference in per-
ceived HIV stigma scores between groups over time.
Social support
One study, Project ACCEPT [48], found little to no dif-
ference between groups over time.
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Networks and communication
One study, Project ACCEPT [48], found little to no dif-
ference in engagement with healthcare providers be-
tween groups over time.
None of the included studies reported on knowledge
and understanding of illness, motivation for taking ART,
mindfulness, participation in care or interpersonal skills.
Patient behaviours
Adherence to ART
Project ACCEPT [48] found a greater likelihood of using
HIV medications over time in the intervention group
compared to the control group (OR 2.33, 95%CI 1.29 to
4.21). However, they found little to no difference be-
tween groups over time in terms of the self-reported ad-
herence questionnaire. Multisystemic Therapy [50]
found little to no difference in the rate of change in
ART adherence between groups.
Healthcare utilisation
Project ACCEPT [48] found little to no difference be-
tween groups over time in terms of appointment adher-
ence and number of medical visits.
None of the included studies reported on sexual risk
behaviour, self-care abilities (substance use), symptom
management or retention in care.
Health status
Viral suppression
Project ACCEPT and Multisystemic Therapy [48, 50]
found a decrease in viral load over time in the interven-
tion group compared to the control group.
CD4 count
Both studies [48, 50] found little to no difference in CD4
count over time between groups.
Quality of life
Project ACCEPT [48] found little to no difference be-
tween groups over time.
Mental/psychological health: One study, Project ACCE
PT [48], found little to no difference in psychological
distress between groups over time.
None of the included studies reported on emotional or
physical health.
Impact
None of the included studies reported on hospitalisation,
co-morbidities, all-cause mortality, HIV transmission or
employment.
Discussion
This systematic review evaluated the effectiveness of
self-management interventions for improving health-
related outcomes of ALHIV and aimed to identify inter-
vention components that are effective, particularly in
low-resource settings with a high HIV burden.
We included 14 studies in this review. Although we
planned to include adolescents aged 10–19, most studies
included young people up to 24 years and only one study
reported stratified data. Interventions were heteroge-
neous, although the self-management components as
depicted in the logic model (Fig. 1) could be identified.
Most of the interventions addressed at least two self-
management domains, with self-regulation the most
often targeted. Interventions were primarily delivered by
trained counsellors via face-to-face individual education/
counselling sessions in healthcare settings. Intervention
duration was between two and 8 months and the longest
follow-up was 12months. Few studies (n = 4) were con-
ducted in low-resource settings, although we identified
three ongoing studies that are being conducted in Africa.
Interventions in a low-resource setting such as Africa
(Vuka Family Programme; Sauti Ya Vijana, Peer-led
Trauma Informed CBT, and Stepping Stones) predomin-
antly used peers or lay healthcare workers as delivery
agents and used group education/counselling, which
may be more relevant in low-resource high HIV burden
settings.
We generally found little to no difference in patient re-
ported, behavioural and health outcomes across time, ir-
respective of the number of components addressed or
the comparison. However, positive trends in the ex-
pected direction were observed. Variations in the defini-
tions and imprecise measurement of patient-reported
outcomes may have contributed to studies not showing
an effect between groups. Furthermore, outcomes such
as self-efficacy require continuous counselling [23] and
follow-up periods might have been inadequate. We
found small effects for adherence and viral suppression
at the six, nine and 12-month follow-ups.
Although we observed clinical heterogeneity – linked
to interventions, participants and outcome measurement
– findings were strikingly consistent across studies. We
downgraded the evidence to very low certainty for most
of the key outcomes due to imprecision (wide confi-
dence intervals and small sample sizes); indirectness as
most studies did not specifically include adolescents
aged 10–19; and study limitations due to concerns about
risk of bias across studies.
We also did not find any specific trends with regards
to the number of self-management components (do-
mains) addressed, types of interventions (e.g. individual
vs group), the delivery method (e.g. face-to-face vs ICT)
or the delivery agent (healthcare worker, peer or trained
counsellor) that appeared to be more effective for certain
outcomes. For example, Cell Phone Support increased
adherence and viral suppression and reduced substance
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use and perceived stress. The peer-delivered mental
health intervention, Sauti ya Vijana [43, 44]; Positive
Steps, an individual technology-based intervention [51];
and Stepping Stones, a group-based intervention [47], all
reported increased adherence in the intervention groups
compared to the control groups. The Healthy Choices
intervention [52] found a decrease in viral load and
Sauti ya Vijana [43, 44] reported an increase in CD4.
Our findings suggest that the Vuka Family Programme
[42] was more effective than the iPhone Game [56] for
increasing social support. However, the perception of
support may differ as the Vuka Family Programme fo-
cused on pre-adolescents whereas the iPhone Game tar-
geted older adolescents. Studies that specifically focused
on addressing psychological and patient-reported out-
comes, for example Mindfulness-Based Stress Reduction
[55], may be more appropriate to improve outcomes
such as mindfulness and quality of life. Another explan-
ation for not identifying specific effective components
across studies may be that many interventions used
combinations of delivery methods and adjusted the
intervention to the context. It, therefore, appears that in-
terventions for ALHIV should be tailored to the individ-
ual (specifically at the developmental stage), social and
health system contexts, and the specific self-
management abilities and outcomes targeted.
To our knowledge, this is the first systematic review
on the effectiveness of self-management interventions
for ALHIV. Existing systematic reviews evaluating a var-
iety of self-management interventions focussing on
adults living with HIV reported improvements in most
self-management outcomes including physical, psycho-
social, health knowledge and behavioural outcomes [26,
27]. Abera et al. (2020) found that a combination of self-
management interventions including skills training,
phone counselling using manuals and technology-
assisted interventions (phone and web-based) generally
improved outcomes, especially adherence, quality of life
and symptom management. Peer-based skills interven-
tions were found to likely improve psychological out-
comes and quality of life, but less so for behaviour and
physical outcomes [23].
Other reviews specifically focused on the effectiveness
of self-management interventions using m-health or
ICT. Cooper et al. (2017) found that m-health interven-
tions for self-management were predominantly delivered
through SMS and that it affected adherence, viral load,
mental health and social support [68], whereas Tufts
et al. (2015) reported that m-health interventions for
African-American women were mostly still exploratory
and focused on adherence only [28]. In their review on
communication technologies in self-management, Zhang
and Li (2017) recommended that more research is
needed to explore ICT interventions amongst people
from low socio-economic backgrounds and low-resource
settings [29]. Similarly, our findings indicate that Cell
Phone Support [40, 41], SMS reminders from UCare4Life
[49] and Positive Steps (that used SMS as the first step)
[51] were m-health/ICT interventions used most often.
All these studies were conducted in the USA. Only one
study used a gaming platform [56]. Although our review
suggests that these interventions may improve some out-
comes, there is no evidence of their effectiveness in low-
resource settings and the existing evidence is very uncer-
tain. Self-management interventions have also been used
and studied in other chronic conditions. One review [25]
found that self-management interventions for young
people with chronic conditions were effective for med-
ical management (disease knowledge and adherence) if
they were provided individually in a clinic or home set-
ting by a mono-disciplinary team. They found conflicting
evidence regarding the effect on psychological outcomes
and quality of life. Interventions focused on dealing with
or coping with a chronic condition (role/emotional-
management) and may be effective if provided individu-
ally through telemedicine that facilitates peer support
[25]. A review by Sattoe et al. (2015) found that self-
management support interventions neglected psycho-
social challenges experienced by chronically ill young
people [9]. Although many of the interventions in our
review targeted adherence or viral suppression, they ad-
dressed multiple self-management domains. Self-
regulation was addressed most frequently, while social
facilitation was addressed least frequently. Self-
regulation, especially coping with a stigmatised condition
such as HIV, is an important component of HIV self-
management for adolescents. Social facilitation and ac-
tive participation in care was shown to correlate with
improved health-related quality of life and adherence
amongst ALHIV in South Africa [21].
We followed rigorous methods to conduct our system-
atic review. We used a logic model to identify and un-
pack various aspects of the interventions and outcomes
as well as used this to pre-specify the eligibility criteria
for our review. Although we included different types of
self-management interventions, we classified the inter-
ventions according to the domains of the IFSMT, which
may limit the application to other frameworks. Various
strategies and behaviour change interventions can be
used to enhance self-management abilities. For example,
the Behaviour Change Taxonomy (BCT) uses 16 clusters
to characterise interventions based on their content [69].
The IFSMT domain of knowledge and beliefs can be ad-
dressed by using the techniques of shaping knowledge,
natural consequences and self-belief. Self-regulation can
be enhanced by several BCT taxonomy components:
goals and planning, feedback and monitoring, compari-
son of outcomes, regulation, and identity. Social
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facilitation can be improved by social support, compari-
son of behaviour, and antecedents.
Our search of the literature was comprehensive and
included multiple electronic databases, trial registries
and grey literature. We did not have any language re-
strictions, although we only found studies published in
English. We assessed certainty of evidence using the
GRADE approach; few of the previous systematic re-
views provided a grading of the evidence. Studies in-
cluded in our review were heterogenous in terms of
participants, interventions, and outcomes. We were,
therefore, not able to explore the impact of the interven-
tion delivery method, agent and participant characteris-
tics. Furthermore, most studies included participants
beyond 19 years of age (young people) and did not strat-
ify data according to age groups. This precluded sub-
group analysis. We noted that some studies selected
participants based on high-risk behaviour or non-
adherence. It may be that self-management interventions
have a greater effect if implemented amongst high-risk
groups or those newly diagnosed with HIV [26].
Our review findings may be particularly important for
researchers who are in the process of designing self-
management interventions. Currently the evidence is too
uncertain to make any recommendations for programme
components that may be effective. Our review focused
on assessing the effectiveness of self-management inter-
ventions and did not address questions linked to ALHI
V’s perceptions and experiences of these interventions,
costs, and implementation issues.
None of the included studies reported on cost-
effectiveness or impact outcomes that may be used to in-
fluence policy on a larger scale. Aantjes et al. (2014) pre-
viously found that self-management intervention models
have low applicability in sub-Saharan Africa as most in-
terventions are led by health-professionals whereas peer-
led models may be more sustainable in low-resource set-
tings [70].
Conclusion
Existing evidence on the effectiveness of self-management
interventions compared to control groups for improving
health-related outcomes of ALHIV is very uncertain. We,
therefore, do not know whether self-management inter-
ventions for ALHIV lead to better or worse behaviour and
health outcomes or whether they make no difference at
all. Despite this, there is a need to support ALHIV to cope
with and manage a life-long condition. Implementation of
self-management interventions should take into consider-
ation the individual, social and healthcare contexts. Inter-
ventions delivered by peers or lay healthcare workers may
be more feasible and sustainable in low-resource settings
with a high HIV burden.
Further rigorous studies are needed to evaluate the ef-
fectiveness of self-management interventions among
ALHIV living in Africa, which has the greatest burden of
HIV/AIDS. This includes research on the use of cell-
phone and ICT-based interventions. Furthermore, the
science of self-management would benefit if studies used
a taxonomy or logic models to match intervention out-
comes with intervention components, including impact
outcomes such as hospitalisations, mortality, and em-
ployment, so that comparable results can be provided.
Randomised controlled trials with larger sample sizes
that follow participants over longer periods may improve
the certainty of the evidence. A qualitative synthesis of
ALHIV’s experiences of various self-management inter-
ventions will be useful to evaluate reasons for lack of
effectiveness of these on patient-reported and psycho-
logical outcomes. This can help to inform the develop-
ment of future interventions.
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